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INTRODUOTION. 

The MONTHLY WEATHER REVIEW for July, 1597, is based on 
2,864 reports from stations occupied by regular and voluntary 
observers, classified a8 follows : 144 from Weather Bureau sta- 
tions ; numerous special river stations : 33 from post surgeons, 
received through the Surgeon General, United States Army; 
2,625 from voluntary observers; 96 received through the 
Southern Pacific Railway Company ; 14 from Life-Having 
stations, received through the Superintendent United States 
Life-Saving Service ; 32 from Canadian stations ; 20 from 
Mexican stations; 7 from Jamaica, W. I. International 
simultaneous observations are received from a few stations 
and used together with trustworthy newspaper extracts and 
special reports. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological [Jervice 
of the Dominion of Canada; Mr; Curtis J. Lyons, Meteor- 
ologimt to the Government Survey, Honolulu ; Dr. Mariano 
BBrmna, Director of the Central Meteorological Observatory 
of Mexico ; Mr. Maxwell Hall, Government Meteorologist, 
Kingston, Jamaica; and Commander J. E. Craig, Hydrog- 
rapher, United States Navy. 

The REVIEW is propared under the general editorial super- 
vision of Prof. Cleveland Abbe. Unless otherwise specifically 
noted, the text is written by the Editor, but the meteorological 
tables contained in the last section are furnished by Mr. A. J. 
Henry, Chief of the Division of Records and Meteorological 
Data. 

Attention is called to the fact that the clocks and self- 
registers a t  regular Weather Bureau stations are all set to 
seventy-fifth meridian or eastern stnndard time, which is ex- 
actly five hours behind Greenwich time, and, as far as prac- 
ticable, only this standard of time is used in the text of the 
REVIEW, since all Weather Bureau observations are required 
to be taken and recorded by it. The standards used by the 
public in  the United States and Canada and by the voluntary 
observers are believed to generally conform to the modern 
international system of standard meridians, one hour apart, 
beginning:with Greenwich. Records of miscellaneous phe- 
nomena that are reported occasionally in other standards of 
time by voluntary observers or newspaper correspondents are 
generally corrected to agree with the eastern standard ; other- 
wise, the local meridian is mentioned. 

CLIMATOLOGY OF THE MONTH. 

GENERAL CHARACTERISTICS. 
Tho mean barometric pressure was, as usual in this month, 

low over the large region extending from Hudson Bay south- 
west to the head of the Gulf of California, but it was ab- 
normally low especially in the Missouri and upper Missis- 
sippi valleys. 

The mean temperature was decidedly below the normal in 
the Rocky Mountain Plateau Region, and above normal in 
the Lake Region, being respectively the lowest and highest 
on record a t  several stations in t-hese districts. Precipita- 
tion over a sniall region in New Hampshire, Vermont, 
western Massachusetts and Connecticut, eastern New York 
and New Jersey was in remarkable excess, the unprece- 
dented rainfall of 18 to 20 inches occurring in the center of 
this area ; . heavy rain also occurred in the Florida Penineula 
and in Minnesota, reaching a maximum of 13 inches between 
Duluth and St. Paul. 
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ATMOSPHERIC1 PRESS-D. 
[In lnohem and hundredths.] 

The distribution of mean atmospheric pressure reduced to 
sea level, as shown by niercurial barometers, not reduced to 
standard gravity, and ne determined from observations taken 
daily at 8 a. m. and 8 p. m. (seventy-fifth meridian time), is 
shown by isobars on Chart IV. That portion of the reduction 

to standard gravity that depends on latitude is shown by the 
numbers printed on the right-hand border. 

The man pressure during the current month was highest 
over the Bermudas and almost equally high on the coast of 
Washington. It was lowest in Manitoba and Saskatchewan, 
and almost equally low in Arizona. 

The highest reduced pressures were: I n  the United States, 
Tntoosh Island, 30.13 ; Fort Canby, 30.11 ; Portland, Oreg., 
Seattle, and Eureka, 30.08; Key West, 30.06; Tampa, Jupi- 
ter, and Charleston, 30.06. In  Canada, Bermuda, 30.17; 
Halifax, 30.07 ; Yarmouth, 30.06; Sydney, 30.03. The lowest 
were : In  the United States, Yuma and Phmnix, 29.76; Miles 
City, 29.81 ; Fresno, 29.82 ; Williston, Moorhead, and Pierre, 
99.83. In  Canada, Prince Albert, 29.72; Battleford and 
Winnipeg, 29.80 ; Medicine Hat  and Qu’Appelle, 29.81 ; Min- 
nedosa and Calgary, 29.83; Swift  Current, 29.84. 

As compared with the normal for July, the mean pressure 
was generally deficient in the Mississippi watershed, the 
South and Middle Atlantic States, and northward to the 
British Possessions. It was in excess throughout the Rocky 
Mountain Plateau Region, New England, and the Canadian 
Provinces. 

The greatest excesses were : In the United States, Esstport, 
0.09 ; Winnemucca, 0.08; Tatoosh Island, 0.06; Fort Canby, 
Baker City, Helena, Salt Lake City, and Denver, 0.05. I n  
Canada, Halifax, 0.16; Yarmouth and Father Point, 0.13; 

286 



286 MONTHLY WEATHER REVIEW. JULY, 1897 

Number. 

High arena. 
I ................ 
11 ............... 
111 ............. 
Iv..... ........ 

Total 
Mean of 4 

Mean of p8.0 

Low areas. 
I ................ 
11 ............... 
111.. ........... 
IV .............. v ............... 
VI .............. 
VI1 ............. 
VI11 ............ 

Total.. 
Mean of 8 

pathi 
Mean of 40.5 

day..  

paths. 

days.. 

~~ 

Sydney, 0.12 ; Chatham, 0.10. The deficits wera: Omaha, 
0.09 ; Miles City, Huron, Moorhead, St. Paul, Marquette, 
Davenport, 0.08. In Canada, Winnipeg, 0.00 ; Calgary, 0.07 ; 
Swift Current, 0.06; Qu'Appelle, White River, and Port 
Stanley, 0.05. 

As compared with the lweeeding month of June, the pressures 
reduced.to sea level show a decided rise in New England and 
the Canadian Provinces, Washington, Oregon, and in the 
Rocky Mountain Plateau Region, and on the eastern Slope. 
Eluewliere a slight fall is reported. The greatest rises were : 
Tatoosh Island, Fort Canby, El Paso, and Eastport, 0.11 ; 
Seattle, Portland, Oreg., Banta Fe, 0.09 ; Omaha, Nantucket, 
0.07. In Canada, St. Johns, N. F., Halifax, Yarmouth, 0.14; 
Charlottetown, 0.13 ; Sydney, 0.12 ; Chatliani and Father 
Point, 0.10. The greatest falls were : I n  the United Btates, 
Duluth, Marquette, Port Huron, Detroit, Sandusky, Cleve- 
land, and Erie, 0.05. In  Canada, Prince Albert, 0.08; Battle- 
ford, Winnipeg, Port. Arthur, White River, Port Stanley, 
0.05. 
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AREAS OF HIQH AND LOW PRESSURE. 

By Prof. E. A. HIEEM. 

During the month there were but four highs sufficiently 
well defined to be charted, and eight lows. The tracks of 
these conditions will be fouiid on Charts I and 11. The 
accompanying table gives the principal factu regarding the 
origin and disappearance and spparen t motion or trans.lation 
of these conditions. As usual, during the summer season, 
both highs and lows have been ill defined and could be fol- 
lowed only with difficulty. As already noted in May and 
June, the highs appeared to be offshoots from the pernianent 
high pressure in the Pacific. There was also a slight indica- 
tion of a translation along the Pacific Coast from south to 
north before the advance into the country. The paths of all 
of the highs crossed the country from the north Pacific to 
the south Atlantic Coast. The general course of the lows 
was to the north of Montana, and nearly every track was 
along the north border of the country. Numbers 11, V, VII, 
and VI11 of the lows reached the north Atlantic Coast, but 
the other four vanished to the west of the Mississippi River 
and Great Lakes. 
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LOCAL STORMS. 
By A. J. E~MBT. Chief of Dlvlsion of Records and Meteoroloidcal Data. 

3d, 6th, 8th.-Unusually heavy rainfall, accompanied by 
winds of sufficient force in some cases to unroof buildings 
and prostrate frail structures, prevailed over portions of 
Minnesota and northern Wisconsin. It is estimated that 
the streets, parks, etc., in the city of Duluth were damaged 
by the rain and wind of the 3d to the extent of $50,000. 

On the 6th a tornado formed a short distance west of 
Lowery, Pope County, Minn. It traveled about 6 niiles in 
tl northessterly direction in a path from 25 to 80 rods in 
width. Two persons were killed and 8 injured. I ts  ap- 
proach was very generally observed and almost everyone had 
an opportunity to escape. 

12th,13th, 14th.-Many severe thunderstorms occurred on 
these dates throughout Michigan, Ohio, and eautward to the 
Atlantic. The winds on the coaet from New Jersey to Maine 
were unusually severe for the season. Three lives were lost 
by drowning, and several small craft were wrecked. 

22d.-A very severe thunderstorni and squall wind swept 
over Philadelphia and vicinity. Damages by hail, wind, and 
water were sustained in all parts of the city. 

23d.-A violent thunderstorm experienced iu New York on 
the afternoon of this date. Lightning struck in many places, 
including several of the high structures in the neighborhood 
of the City Hall. Beyond shattering the flagstaff's, but little 
damage was done. 

30th.-A minor tornado n'as observed a t  7 p. m., central 
time, near the town of San Jose, Ill. One house was de- 
stroyed and 6 of the inmates killed. Five other persons were 
injured. The path of the storm was quite narrow; its length 
could not be ascertained. 
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TEXPBRATURE OF THE AIR. 
[In depreen Fahrenheit.] 

The mean temperatures and the departures from the normal, 
as determined from records of the maximum and minimum 
thermometers, are given in Table I for the regular stations 
of the Weather Bureau, which also gives the height of the 
thermometers above the ground at each station. The mean 
temperature is given for each station in Table 11, for volun- 
tary observers. 

The monthly nwan temperatures published in Table I, for 
the regular stations of the Weather Bureau, are the simple 
means of all the daily maxima and minima; for voluntary 
stations a variety of methods of computatioii is necessarily 
allowed, as shown by the notes appended to Table 11. The 
mean temperatures given in Table 111 for Canadian stations 
are the simple means of 8 a. m. and 8 p. m. simultaneous ob- 
servations. 

The regular diurnal peiiod in temperature is shown by the 
hourly means given in Table V for 29 stations selected 
out of 82 that maintain continuous thermograph records. 

The distribution qf the observed monthly nlean temperature of 
the air over the United States and Canada is shown by the 
dotted isotherms on Chart IV ; the lines are drawn over the 
Rocky Mountain Plateau region, a1 though the temperatures 
have not h e n  reduced to sea level, and the isotherms, there- 
fore, relate to the average eurface of the country occupied by 
our observers ; such isotherms are controlled largely by the 
local topography, and should be drawn and studied in con- 
nection with a contour map. 

The highest mean temperatures were: In  the United States, 
Yuma, 91.1; Phcenix, 89.6; San Antonio, 85.0; Shreveport, 
84.8; Palestine, 84.4; Gelveston and Port Eads, 84.2. In 
Canada, Bermuda, 78.4; Toronto and Ottawa, 71.2; Parry 
Sound, Montreal, 70.6; Kingston, 70.2; Port Stanley, 70.1. 
The lowest were : I n  the United States, Poinf Reyes Light, 


